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Abstract 
Expansive clay soils are prevalent in North Texas and have historically caused damage to 
thousands of residential foundations annually in the Dallas-Fort Worth area. Efforts to minimize the 
effects of expansive clay on foundations and reduce financial losses have included the use of 
geotechnical investigations. These studies are used to examine the subsurface soil conditions prior to 
the start of construction. The recommendations developed during these investigations are utilized by 
designers and builders to construct foundations which can perform satisfactorily in harsh soil 
conditions.  
This study examines an agricultural site in Denton County, Texas, upon which a residential 
subdivision is to be constructed. Two geotechnical investigations were performed at the site within 9 
months of each other.  This study evaluated the changes in soil moisture that occurred in the upper 
10 feet (305 cm), the resulting changes in soil swell potential for vertical movement (PVM) that 
occurred during the delay, and the subsequent impact on the geotechnical recommendations that 
were provided to reduce the PVM to design levels for residential foundation design. Although 
precipitation levels were near normal during the delay, significant drying occurred in areas of the site. 
The result of this drying and the subsequent impact on the soil swell PVM is that substantially more 
cost and effort will be required to construct residential building pads. 
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Introduction 
Denton County Texas is located to the north of Dallas County (Figure 1) and covers an area 
of 958 square miles (2,481 square kilometers). It is one of twelve counties that make up the Dallas-
Ft. Worth (DFW) Arlington metropolitan statistical area in North Texas. As the population of DFW 
and North Texas continues to grow, so does the population of Denton County.  The population of 
Denton County has more than doubled in the last 20 years in growing from 273,525 in 1990 to 662, 
614 in 2010 (Texas State Libraries 2014; U. Census Bureau 2014), and it is projected to grow to over 
1 million by 2030 (NCTCOG 2009).  
With this increase in population, construction of residential and commercial buildings and 
associated infrastructure must continue to keep pace to meet the needs of the region. The result of 
this increasing urbanization is that land development is being performed on poor soils (Williams 
2003). From 1990 to 2000, more than 50% of new urban development in Denton County occurred 
on soils which were deemed to be poorly suited for development due to the presence of expansive 
montmorillonitic clay by the USDA Soil Conservation Service (Williams 2003). Losses and damage 
to structures caused by expansive soils occur across the globe and cause more than 15 billion dollars 
of damage in the US each year (Al-Rawas and Goosen 2006). This hazard is significant in the DFW 
area since expansive clay soils can be found in nearly all of the mapped geologic formations. Shallow 
ground-supported concrete foundations (post-tensioned or conventionally reinforced), which 
account for the vast majority of residential foundations due to their relatively low cost (Hudak 
1998), are especially susceptible to movement caused by expansive clay (Chen 1988; Godwin 1993). 
Evidence of this is reflected by the thousands of foundation repairs are that are performed on 
existing homes in the DFW area each year (Williams 2008). In Dallas County, it has been estimated 
that expansive clay causes damage to more than 8,000 residential foundations each year (Allen and 
Flanigan 1986). It has also been shown that the occurrence of foundation damage is related to the 
underlying geologic formations at a site (Hudak 1998), and that actual repairs are well above the 
expected number of repairs for sites underlain by the Eagle Ford Formation (Williams 2008). These 
losses have spurred engineers, developers, and builders to seek ways to minimize the effects of 
expansive clay and reduce the occurrence of foundation damage. 
This study examines an agricultural site in Prosper, Texas, which is located in eastern 
Denton County. A residential subdivision development is proposed for this site, and two 
geotechnical investigations were performed for the project within nine months of each other. The 
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objective of this study is to examine the two geotechnical investigations described above and 
compare a) the differences in active zone soil moisture content, b) the resultant soil swell PVM 
values, and c) the subsequent impact on the geotechnical recommendations for residential 
foundation design and construction.  
 
 
 
Figure 1. Location of Denton County, Texas (Public domain map courtesy of http://www.lib.utexas.edu/ 
The General Libraries, The University of Texas at Austin, modified to show counties) 
 
Geotechnical Investigations 
Successful development of a project requires a comprehensive understanding of the soil and 
bedrock at the site upon which structures are to be constructed. Whether the development will 
consist of single family residential structures with shallow foundations, multi-level office buildings 
with deep foundations, or roads that will be constructed at grade, it is necessary to examine the 
geologic, topographic, and surficial characteristics of the site. One tool used by designers to perform 
this evaluation is a geotechnical investigation.  
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Geotechnical investigations are used by engineering geologists and civil engineers to explore 
the subsurface conditions of a given site, to evaluate the pertinent engineering properties of the 
subsurface materials, and to provide recommendations for construction of the proposed structures. 
These investigations generally include a field study, laboratory testing, and engineering analyses. The 
field study involves sampling the subsurface soil and rock conditions by performing geotechnical 
soil borings of adequate depth. Requirements for laboratory testing and engineering analyses will 
vary by the type of project to be constructed. 
Geotechnical investigations for residential subdivisions are required by the Texas Section of 
the American Society of Civil Engineers (TASCE 2008) and by the 2012 International Building 
Code (ICC 2011) when expansive clays are present. Geotechnical borings are advanced to minimum 
depths of 20 feet (610 cm) below existing grade at maximum centers of 300 feet (91 m) across the 
proposed subdivision. Samples of the soil are required to be obtained at a minimum frequency of 
one per 2 feet (61cm) within the upper 10 feet (305 cm) of the boring and at 5 foot (152 cm) 
intervals thereafter. At a minimum, laboratory tests to evaluate the pertinent engineering properties 
of the soils for residential foundation construction will include dry density, moisture content, 
Atterberg Limits, pocket penetrometer, sieve analyses, hydrometer, and soil swell tests. The results 
of the field investigation and laboratory testing program are included in a geotechnical report which 
includes foundation design information and recommendations (TASCE 2007). If applicable, the 
report will also include a discussion on the presence of expansive clay soil, estimates of the soil swell 
potential for vertical movement (PVM), and recommendations to lower the soil swell PVM to 
design standards for residential foundation construction. 
 
Potential for Vertical Movement (PVM) 
 For sites located on deep expansive soils, such as those that are found in the Eagle Ford 
Formation, calculations of the PVM at a site will include both the potential for soil swell movement 
within the active zone as well as the potential for deep-seated soil swell movement. The active zone 
is the zone of soil that can be influenced by cyclic seasonal climatic changes. In DFW the active 
zone is typically considered to range from 10 feet (305 cm) to 13 feet (396 cm) deep, and it is this 
interval which experiences the most significant moisture changes between cool, wet seasons and hot, 
dry seasons. Deep-seated swell is the additional upward soil swell movement that could result from 
moisture changes and soil swelling below a typical 10 foot (305 cm) deep active-zone (Farrow and 
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Roland 2005). Deep-seated swell occurs due to long-term exposure to free water sources or 
groundwater fluctuations which affect the deeper clay soils and weathered shale. Free water sources 
near the foundation can produce deep-seated swell, and include: ponding water conditions; 
percolation of water in landscaped areas, and in detention basins; and leaking sprinkler lines and/or 
leaking utility lines that are not detected and repaired in an expedient manner. At most sites, the risk 
of additional deep-seated swell is not high due to the low probability of deep water percolation 
below depths of 10 feet (305 cm) to 13 feet (396 cm) depths (Farrow and Roland 2005); however, 
the risk is still present and must identified to the developer and therefore must be accounted for in 
the design. 
 Methodologies used for the design of residential foundations utilize laboratory swell test 
(ASTM 4546) results as a basis for the PVM studies. Volumetric swell values obtained from 
laboratory swell tests will occur at a site if the supporting soils within the active zone (above the 
constant suction depth) become fully saturated after construction as a result of a free water source 
near or beneath the residence. Free water sources include poor drainage, leaking utility lines, leaking 
sprinkler lines, recessed landscaped areas, pool leaks, and groundwater fluctuations.  
The industry standard in DFW for the design of ground supported shallow foundations 
requires that the soil swell PVM not exceed 4.5 inches (11.4 cm). Due to the prevalence of expansive 
clay soils in the DFW area, the PVM is often much higher than 4.5 inches (11.4 cm). In these 
instances, it is necessary to perform some form of soil remediation to lower the PVM to allow for 
construction of shallow residential foundations.  
 
Soil Remediation 
In DFW, typical remediation methods include a) excavation of the expansive clay soil and 
subsequent replacement with non-expansive very sandy clay and/or clayey sand “select fill”, b) 
water/chemical injection (pressure injection) and c) moisture conditioning. Pressure injection and 
moisture conditioning are two methods of pre-swelling the expansive clay soil prior to foundation 
construction. In brief, pressure injection involves the use of probes and pumps to introduce water 
and/or proprietary chemicals into the soil. Moisture conditioning involves excavation of the dry 
expansive clays and then processing (“conditioning”) the same clays with water during backfill 
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operations to a moisture level that is several points above the soils optimum moisture (ASTM D 
698).  
The determining factors for choosing a method of soil remediation at a given site are varied. 
Due to the high costs associated with excavating non-desirable expansive clay, importing non-
expansive select fill, and exporting large amounts of excess soil from a site, replacement with select 
fill is not used for large developments. Injection and moisture conditioning are more commonly 
used for sizable projects such as residential subdivisions, offices/warehouse facilities, and industrial 
facilities. Due to the limited effectiveness of injection methods in blocky, jointed, shaley clay soils, 
excavation and moisture conditioning is the author’s preferred method of soil remediation for most 
sites and particularly for sites underlain by Eagle Ford Formation clays, weathered shale, and shale. 
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Study Site 
 The study site is located generally northwest of the Dallas North Tollway and US 380 in 
Prosper, Texas (Figure 2). This area of north-central Texas is located at the updip edge of the Gulf 
Coastal Plain (Allen and Flanigan 1986). The surface soils at the site consist of Quaternary fluviatile 
terrace deposits consisting of clay, silt, and sand which are underlain by the residual clays and 
weathered shale of the Cretaceous Eagle Ford Formation. The contact with undivided Quaternary  
deposits is on the eastern boundary of the property, and the contact with the Cretaceous Austin 
Chalk Formation is located approximately 2.6 miles (4.2 km) to the east  (McGowen, et al. 1991).  
The study site includes approximately 34 acres (13 ha) of agricultural land that has been used 
for crop production. The site topography is nearly level with a maximum slope of less than 0.5%. 
The site slopes gently from east to west with a maximum elevation difference of about 4 feet (122 
cm) across the approximately 1,400 foot (427 m) length of the property. The Burleson Series, which 
covers nearly 24,000 acres (9,712 ha) or 4% of Denton County (Ford and Pauls 1980), is the only 
mapped soil series on the project site.  
 
Burleson Series 
 The Burleson Series has been described by Ford and Pauls (1980). These moderately deep to 
deep clay soils are found on nearly level to moderately steep smooth ancient stream terraces in 
Blackland Prairie areas. The soils are moderately well drained to well drained and have a low 
permeability.  The Burleson Series clay soils are further described as “severe” due to the high shrink-
swell of the soil and low the soil strength, and sites consisting of these soils have been considered to 
have a low potential for building development or recreational development. The soils are also 
corrosive to unprotected buried metals. It is recognized that special design considerations will be 
required and significant increases in construction costs will be incurred to develop such properties 
(Ford and Pauls 1980).  
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Figure 2. Site Map (Mark Holliday, personal communication) 
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Site Investigation: Field and Laboratory Methods 
The initial geotechnical investigation was performed in March 2013 in the early stages of 
planning for the residential subdivision. A preliminary plat was used by the author to identify twenty 
six (26) boring locations across the proposed subdivision with a maximum spacing between borings 
of 300 feet (91 m) (TASCE 2007). Drilling and sampling of the soil borings was performed to 
depths of 20 feet (610 cm) below existing grades. The approximate boring locations for the March 
2013 geotechnical investigation are shown on Figure 3.  
It was understood at the time of the initial geotechnical investigation that development of 
the site was imminent; however, the project was delayed and construction did not commence 
immediately. The delay continued through a typically hot, dry Texas summer.  
In early November 2013, the project was revived. Site observations indicated that corn had 
been planted and subsequently harvested from the eastern third of the site. This portion had been 
lightly tilled and crop residue was present at the surface. The western two-thirds of the site had been 
left fallow and sparse weeds were present. Although severe drought conditions persisted throughout 
most of the nine month period (USDA 2013), Texas climate division 3, which includes Denton 
County, had received 25.91 inches (65.81 cm) of precipitation during this period. Since this was less 
than 1 inch (2.5 cm) below average (NOAA 2014), it was determined that it was unlikely that the 
seasonal dry conditions had affected the deeper clay soils and weathered clay-shale. Therefore, the 
soil borings for the second geotechnical investigation would only be drilled to depths of 10 feet (305 
cm) in order to evaluate the changes in the soil moisture content and PVM within the active zone. 
Laboratory testing and engineering analyses would be performed to determine whether or not the 
original geotechnical recommendations were still valid. 
The second geotechnical borings were drilled near the same locations as the original borings. 
Due to changes in the layout of the subdivision plat, borings were omitted where pads were no 
longer proposed and additional borings were required where building pads were added. The 
approximate locations of the borings for the November 2013 geotechnical investigation are shown 
on Figure 4.  
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Figure 3. Boring Plan, March 2013 (Plat courtesy of Mark Holliday, personal communication. Modified by 
the author to show boring locations.) 
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Figure 4. Boring Plan, November 2013 (Plat courtesy of Mark Holliday, personal communication. Modified 
by the author to show boring locations.) 
 
  
15 
 
Field Investigation and Laboratory Testing 
The surface soils were wet at the time of both geotechnical investigations, and an all-terrain 
drilling vehicle was used to drill the soil borings. Samples of the cohesive clay soils and the severely 
weathered shale were obtained with 3 inch (7.6 cm) diameter tube samplers at 1-foot (30.5 cm) 
intervals from the ground surface to a depth of 6 feet (183 cm) and then from depths of 7-8 feet 
(213-244 cm), 9-10 feet (274-305 cm), 14-15 feet (427-457 cm), and 19-20 feet (579-610 cm). The 
samples were extruded in the field, sealed in plastic to preserve the in-situ moisture, and placed in 
wax-coated cardboard sample boxes for transport to the laboratory. At the laboratory, the soil 
samples for each boring were examined and classified by a geologist or engineer to confirm the field 
logs. A description of the soil types was recorded and pocket penetrometer tests were performed to 
provide an indication of the soil moisture content and soil swell potential. Representative samples 
were selected for laboratory testing. 
Laboratory tests were performed in accordance with American Society for Testing and 
Materials (ASTM 2012) on representative samples of the soil to aid in classification of the materials. 
The tests included Atterberg limits tests, moisture content tests, swell tests, and hand penetrometer 
tests to provide indications of the swell potential and the foundation-bearing properties of the 
subsurface strata. As suggested by the Post-Tensioning Institute (PTI 2008), hydrometer tests were 
also performed. 
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Data: Soil Conditions 
The typical stratigraphy revealed from the borings included clay, shaley clay, and weathered 
clay-shale within the 20 foot (610 cm) completion depths. Although geologic mapping indicates that 
this area is within Quaternary fluviatile deposits, only trace amounts of sand were encountered. No 
gravel was found in the samples. The clay soils generally extended to depths of 7 feet (213 cm) with 
a minimum depth of 5 feet (152 cm) and a maximum depth of 9 feet (274 cm) below existing grades. 
Below this stratum, plastic shaley clay soil thicknesses averaged about 5 feet (152 cm), and the 
underlying stiff, blocky weathered clay-shale was generally present to the completion depths of the 
borings. At five (5) of the soil boring locations, shaley clay was not observed and weathered clay 
shale was encountered below the clay soil. At four (4) locations, weathered clay-shale was not 
encountered and the shaley clay extended from below the clay soil to the completion depth of the 
borings. Unweathered shale was not encountered within the 20 foot (610 cm) depth at any of the 
boring locations. A typical boring log is shown on Figure 5, and a key to the symbols and descriptive 
terms is shown on Figure 6. 
The borings were advanced using continuous flight auger drilling methods which allows for 
observation of the initial zones of seepage. Groundwater was encountered at several borings at 
depths ranging from 12 feet (365 cm) to 14 feet (427 cm) below existing grade in March 2013; 
however at most boring locations, groundwater was not encountered. Groundwater was not 
encountered within the 10 foot (305 cm) depth of the borings for the second investigation 
(November 2013). 
The subsurface exploration revealed the presence of active clay soils having a moderate to 
high shrink/swell potential depending upon the soil moisture condition at the time of foundation 
construction. The results of the Atterberg limits tests (ASTM 4318) show that the plasticity index 
(PI) for all three strata is very high. The PI of the clay soil ranged from 41 to 46, the PI of the shaley 
clay soil ranged from 54 to 56, and the PI of the weathered clay-shale ranged from 57 to 61. 
Hydrometer tests performed on the clay soils reveal just over 95% of the material passed the 0.1 mm 
screen and 60% passed the 0.002 mm screen. For the shaley clay, over 99% of the material passed 
the 0.1 mm screen and approximately 64% percent passed the 0.002 mm screen. The results of the 
hydrometer tests are shown on Figures 7 and 8. Boring logs for the March 2013 geotechnical 
investigation and November 2013 geotechnical investigation are included in Appendices A and B, 
respectively. Swell test results for the two investigations are included in Appendices C and D.  
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Figure 5. Sample boring log. (Courtesy of Alliance Geotechnical Group) 
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Figure 6. Key to boring log descriptive terms and symbols. (Courtesy of Alliance Geotechnical Group) 
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Figure 7. Hydrometer Test Result – Clay. Boring B-1. Depth 4-5 feet. (122–152cm) (Courtesy of Alliance 
Geotechnical Group) 
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Figure 8. Hydrometer Test Result – Shaley Clay. Boring B-15. Depth 7-8 feet (213–243 cm). (Courtesy of 
Alliance Geotechnical Group) 
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Recommendations: Results and Discussion 
March 2013 Geotechnical Investigation 
PVM calculations were performed by using swell test results, pocket penetrometer readings, 
and moisture content tests to estimate the swell potential of the soil at each boring location for 
existing conditions (March 2013). PVM values also accounted for existing grades at the time of the 
geotechnical investigation and for the proposed grades of the building pads. The PVM values for the 
borings are summarized in Table 1. The soil zones referenced in Table 1 are shown on Figure 9. 
 
TABLE 1 - POTENTIAL VERTICAL MOVEMENTS BASED 
ON MARCH 2013 MOISTURE CONDITIONS AND EXISTING GRADES 
BORING LOCATIONS* ESTIMATED PVM (INCHES) 
Zone 1* 5.5 inches (14.0 cm) 
Zone 2* 6.0 – 7.0 inches (15.2 – 17.8 cm) 
*See Figure 9 for Zone Map 
 
The PVM estimates indicated in Table 1 assume full swell could occur within the upper 10 
feet (305 cm) based on existing soil moisture conditions, that 33% maximum swell could occur 
between depths of 10 feet (305 cm) to 20 feet (610 cm), and that no appreciable differential soil 
swelling will occur below depths of 20 feet (610 cm).  
It was recommended that the moisture condition of the surficial soils be evaluated if the 
project site was subjected to prolonged periods of hot dry weather prior to the start of excavation 
and construction of the building pads in order to determine the effect on the soil swell PVM and 
geotechnical recommendations.  
 
Recommendations 
At the time of the initial geotechnical investigation, the moisture condition of the active zone clay 
soils ranged from moist to average, and the deeper clay soils were in an average condition. Based on 
the results of the laboratory testing and engineering analyses, it was determined that excavation and 
moisture conditioning would be required to reduce the soil swell PVM to 4.5 inches (11.4 cm). The 
resulting excavation requirements are summarized in Table 2. 
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 Figure 9. Soil Zone Map, March 2103. Zone 2 as indicated. All other areas Zone 1. (Courtesy of Alliance 
Geotechnical Group) 
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TABLE 2 – RECOMMENDED EXCAVATION AND MOISTURE CONDITIONING 
DEPTHS BASED ON MARCH 2013 SOIL BORINGS AND EXISTING GRADES 
 
BORING LOCATIONS* REQUIRED EXCAVATION DEPTHS 
Zone 1* 3 feet (91 cm) below final pad grade 
Zone 2* 
8 feet (244 cm) below existing grade; or 
10 feet (305 cm) below final pad grade 
(whichever is deeper) 
*See Figure 9 for Zone Map 
 
Where more than 2 feet (61 cm) of fill is required to attain the final pad grade, 
recommendations allow for the termination of excavation at a maximum depth of 10 feet (305 cm) 
below final pad grade (active zone).  
 Once the lots have been excavated to the required depth, the upper 10 inches (24 cm) at the 
base of the cut is to be thoroughly manipulated by plowing or discing and moistened with water prior 
to compaction. To allow for uniform moisture distribution and compaction throughout the layer, 
the soil should be processed until it is free of dry clods larger than 2 inches (5 cm).  
 For this project, it was determined that the high plasticity dark gray, gray and brown clay 
soils and shaley clay soils should be uniformly compacted at +5% to +8% above optimum to 93% 
Standard Proctor density (ASTM D 698). Deeper fill (below depths of 8 feet from final pad grade) 
are to be compacted at +2% to +5% above optimum to 95% ASTM D698. Compaction and 
moisture levels are to be verified in the field with the use of nuclear density testing and hand 
penetrometer testing to confirm compliance with these specifications.  
 After the subgrade has been properly conditioned and tested, each subsequent 8 inch (20 
cm) layer of fill is to be placed in the same manner. The moisture content at the time of compaction 
shall be within the range specified above. If the material is too dry, it shall be moistened before and 
during manipulation to properly condition the material for compaction. If the material is too wet, 
the soil should be dried prior to final compaction.  
 Upon completion of the mass grading operations, it is imperative that the moisture of the 
building pad be maintained until the foundations have been constructed in order to ensure that the 
soil swell PVM is less than 4.5 inches (11.4 cm). Various methods can be used to cap and maintain 
the moisture content of conditioned clay soils; however, the use of poly sheeting below a soil cap 
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has been shown to be practical and effective (Farrow and Cappell 2006) for residential building pads. 
Prior to placing the final lift of fill for the building pad, heavy-duty poly sheeting (minimum 6 to 10 
mil) should be placed beneath 8 to 12 inches of on-site soil compacted to 90% ASTM D698 to 
maintain the moisture of the conditioned clay prior to foundation construction. The poly sheeting 
should extend to the same horizontal limits as the moisture conditioning. It is further recommended 
that the condition of the completed pads be inspected periodically to ensure that the protective soil 
cover remains in place and that poly sheeting does not become exposed or damaged. 
 
November 2013 Geotechnical Investigation 
 The design values indicated in March 2013 were for moist to average soil moisture 
conditions whereby the recommended excavation and moisture conditioning would provide for a 
soil swell PVM of less than 4.5 inches (11.4 cm). Since the moisture of clay soils within the active 
zone can change seasonally, PVM values can also change. Due to the fact that construction of the 
project was delayed, it was necessary to determine the extent to which the surficial soils had dried 
due to hot, dry summer weather and to determine if the soil swell PVM values had increased in any 
areas. This evaluation was done by performing a second series of soil borings as described above.  
As with the initial geotechnical investigation, PVM calculations were performed using 
grading information, swell test results, pocket penetrometer readings, and moisture content tests to 
estimate the swell potential of the soil for existing conditions (November 2013). The PVM values 
for the borings are summarized in Table 3. The soil zones referenced in Table 3 are shown on 
Figure 10. 
TABLE 3 - POTENTIAL VERTICAL MOVEMENTS BASED 
ON NOVEMBER 2013 MOISTURE CONDITIONS AND EXISTING GRADES 
 
BORING LOCATIONS* ESTIMATED PVM  
Zone 1* 5.5 inches (14.0 cm) 
Zone 2* 6.0 – 7.0 inches (15.2 – 17.8 cm) 
Zone 3* 6.0 inches (15.2 cm) 
Zone 4* 6.5 inches (16.5 cm) 
Zone 5* 6.0 inches (15.2 cm) 
*See Figure 10 for Zone Map 
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As shown in Table 3, there was evidence that drying had occurred in some parts of the site. 
The excavation and moisture conditioning recommendations were revised to ensure that the PVM 
of the completed house pads will be 4.5 inches (11.4 cm) or less. The revised excavation and 
moisture conditioning requirements are summarized in Table 4. 
 
TABLE 4 – EXCAVATION AND MOISTURE CONDITIONING REQUIREMENTS 
 BASED ON NOVEMBER 2013 MOISTURE CONDITIONS AND GRADES 
 
BORING LOCATIONS* REQUIRED EXCAVATION DEPTHS 
Zone 1* 3 feet (91 cm) below final pad grade 
Zone 2* 
8 feet (244 cm) below existing grade; or 
10 feet (305 cm)below final pad grade 
(whichever is deeper) 
Zone 3* 
3 feet (91 cm) below existing grade; or 
3 feet (91 cm) below final pad grade 
(whichever is deeper) 
Zone 4* 
7 feet (213 cm) below existing grade; or 
7 feet (213 cm) below final pad grade 
(whichever is deeper) 
Zone 5* 
5 feet (152 cm) below existing grade; or 
5 feet (152 cm) below final pad grade 
(whichever is deeper) 
*See Figure 10 for Zone Map 
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Figure 10. Soil Zone Map. Soil Zones as indicated. (Courtesy of Alliance Geotechnical Group) 
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Comparison of March 2013 and November 2013 Results 
The comparison of the results of the initial and second geotechnical investigation revealed 
that the moisture within the active zone had changed in several portions of the site during the nine 
month project delay. Of the twenty-six (26) borings that were drilled in March 2013, twenty-three 
were re-drilled in November 2013. At twelve of the re-drilled borings, soil moisture changes within 
the active zone were not significant. The soil swell PVM and recommendations for remediation did 
not change in these areas. At nine of the re-drilled boring locations, drying had occurred within the 
active zone soils which resulted in a higher soil swell PVM. In these areas, it was necessary to revise 
the recommendations for remediation and increase the excavation depths prior to moisture 
conditioning. Only two (2) borings showed improvement in terms of active zone soil moisture. 
Table 5 compares the original (March 2013) recommendation to the November 2013 
recommendations for the re-drilled borings. The seventeen (17) soil borings which had originally 
defined Zone 1 have been divided into five zones with different soil swell PVM values and 
recommendations for remediation. The six (6) borings which had originally been identified as Zone 
2 now represent three active zone conditions. 
 
TABLE 5 – DISTRIBUTION OF MARCH 2013 SOIL BORINGS  
AFTER NOVEMBER 2013 GEOTECHNICAL INVESTIGATION  
 
 November 2013 Revised Recommendations 
March 2013 
Original 
Recommendations 
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 
Zone 1 x x x x x x x x x x x x x x x x x 
Zone 2  x x x x x  x 
 
As might be expected, the most widespread drying within active zone soils occurred in the 
eastern portion of the site where corn had been planted. Logs of boring B-4 have been included 
from both the initial (March 2013) and final (November 2013) geotechnical investigation for 
comparison (Figures 11 and 12).  As shown on the logs, significantly higher hand penetrometer 
readings and lower soil moisture contents in November indicate that significant drying had occurred 
at this location. Swell test results at this boring location revealed that swell potential of 4% to 5% 
was present throughout the entire active zone depth in November.  
28 
 
However, it should also be recognized that drying did not uniformly occur over the entire 
area. The active zone soils in the east central portion of the site where corn had also been planted 
(Borings B-23, B-24 and B-25) remained in a moist to average condition in November. Although 
moisture changes occurred within the active zone in areas across the site, moisture changes were not 
uniform. Some areas experienced some to significant drying while other areas experienced soil 
moisture gain. 
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Figure 11. Boring log for soil boring B-4, March 2013. (Courtesy of Alliance Geotechnical Group) 
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Figure 12. Boring log for soil boring B-4, November 2013. (Courtesy of Alliance Geotechnical Group) 
31 
 
Conclusions and Recommendations for Future Work 
 
 Expansive clay soils will continue to be a hazard to structures in DFW. As attempts are 
made to provide recommendations to remediate expansive clay soils and reduce the potential for 
foundation damage, it is important to recognize that active zone moisture variations can occur 
during the period between when the geotechnical investigations are performed and when mass 
grading operations begin. These changes have the potential to significantly impact the soil swell 
PVM and the design recommendations for foundation construction.  
Future studies may examine methods for long-term natural conditioning of in-situ clay soils 
well in advance of mass grading operations. Deep ripping of the clay soils to depths of 3 feet (91 
cm) or more have the potential to capture large amounts of precipitation. If done far enough in 
advance of mass grading operations, such methods can significantly reduce construction costs. 
Additional studies could also examine the effects of different ground cover and/or crops on active 
zone soil moisture and soil swell PVM. As the DFW region continues to grow, efforts such as these 
could reduce construction efforts, costs, and resources – including fuel and water – and could help 
minimize the impact of land development on the area. 
Future studies might also re-examine foundation repair statistics to evaluate whether or not 
recent geotechnical recommendations are effective at reducing the occurrence of foundation 
distress. 
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Appendix A 
Boring Logs - March 2013 
05
10
15
20
25
30
35
Brownish gray CLAY (CH)
Yellowish brown & gray shaley CLAY (CH)
Gray & yellowish brown weathered CLAY-SHALE
(CH), blocky
Boring terminated at 20'
32
32
39
38
31
73
92
91
27
36
34
46
56
57
91
85
1.8
1.0
1.0
2.0
2.0
1.5
1.75
2.4
4.5
4.5
Alliance Geotechnical Group, Inc.
LOG OF BORING B-1
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/03/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
35
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown CLAY (CH)
Yellowish brown & grayish brown CLAY  (CH) w/
gypsum crystals
Yellowish brown & gray shaley CLAY (CH)
Yellowish brown & grayish brown weathered  CLAY-
SHALE (CH), blocky, jointed
Boring terminated at 20'
29
28
30
29
32
31
93
93
91
93
1.1
1.0
1.1
1.2
1.3
1.6
4.0
4.5+
4.5+
4.5++
Alliance Geotechnical Group, Inc.
LOG OF BORING B-2
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/03/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
36
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown CLAY (CH)
Yellowish brown & grayish brown CLAY  (CH) w/
gypsum crystals
Yellowish brown & grayish brown shaley CLAY (CH)
w/ weathered clay-shale layers
Yellowish brown weathered CLAY-SHALE (CH),
blocky, jointed
Boring terminated at 20'
28
29
33
34
31
1.4
1.0
1.1
1.2
1.7
1.5
2.4
3.3
3.2
4.2
Alliance Geotechnical Group, Inc.
LOG OF BORING B-3
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/03/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
37
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Yellowish brown & gray shaley CLAY (CH)
Yellowish brown weathered CLAY-SHALE (CH),
blocky, jointed
Boring terminated at 20'
28
35
37
35
33
67 26 41
1.0
1.1
1.2
1.4
1.5
1.8
1.9
3.3
3.8
3.2
Alliance Geotechnical Group, Inc.
LOG OF BORING B-4
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/03/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2103)
Depth to water at completion of boring: Dry
Depth to water when checked: end of day was: 14'
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
38
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown and yellowish brown CLAY (CH)
Yellowish brown & grayish brown shaley CLAY (CH)
w/ trace gypsum
Yellowish brown & light gray weathered CLAY-SHALE
(CH), blocky, w/ iron stains
Boring terminated at 20'
30
28
34
36
33
69
96
24
37
45
59
94
86
2.5
1.75
1.75
2.0
2.2
1.75
2.0
3.5
3.0
3.25
Alliance Geotechnical Group, Inc.
LOG OF BORING B-5
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/03/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
39
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystal
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Yellowish brown & light gray weathered  CLAY-SHALE
 (CH) w/ iron stains & gypsum crystals; blocky, jointed
Boring terminated at 20'
28
33
31
31
30
89
1.5
1.1
1.4
1.5
1.8
3.2
4.2
4.2
3.75
3.6
Alliance Geotechnical Group, Inc.
LOG OF BORING B-6
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/03/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
40
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH)
Yellowish brown & light gray CLAY  (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH),
blocky
Yellowish brown & light gray weathered CLAY-SHALE
(CH) w/ gypsum crystals, blocky, jointed
Boring terminated at 20'
29
27
29
30
33
95
1.6
1.3
1.6
1.5
1.9
3.5
4.5
4.5
3.3
3.6
Alliance Geotechnical Group, Inc.
LOG OF BORING B-7
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
41
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown CLAY (CH)
Yellowish brown & grayish brown CLAY (CH)
Gray & yellowish brown shaley CLAY (CH) w/
weathered clay-shale layers, iron stains
Light gray & yellowish brown weathered CLAY-SHALE
(CH) w/ iron stains, blocky, jointed
Boring terminated at 20'
28
29
32
33
33
1.0
1.2
1.5
1.2
1.4
1.2
3.4
3.3
3.3
4.2
Alliance Geotechnical Group, Inc.
LOG OF BORING B-8
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
42
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown CLAY (CH)
Yellowish brown & grayish brown CLAY (CH)
Yellowish brown & grayish brown shaley CLAY (CH)
w/ weathered clay-shale layers, blocky
Gray & yellowish brown weathered CLAY-SHALE
(CH), blocky, jointed
Boring terminated at 20'
29
37
30
33
30
1.4
1.1
1.6
1.4
1.7
1.7
2.7
3.2
3.4
4.2
Alliance Geotechnical Group, Inc.
LOG OF BORING B-9
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
43
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown CLAY (CH)
Yellowish brown & grayish brown CLAY (CH)
 -w/ iron stains and gypsum crystals at 3' to 6'
 -w/ gray clay below 6'
Gray, yellowish brown & grayish brown shaley  CLAY
(CH) w/ weathered clay-shale layers, blocky
Yellowish brown, grayish brown & gray weathered
CLAY-SHALE (CH) w/ gypsum crystals, blocky, jointed
Boring terminated at 20'
31
30
32
34
30
87
93
33
32
54
61
90
94
1.0
0.8
1.1
1.3
1.6
3.8
4.2
4.5
4.5+
4.0
Alliance Geotechnical Group, Inc.
LOG OF BORING B-10
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/03/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
44
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH)
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Yellowish brown light gray weathered CLAY-SHALE
(CH) w/ iron stain pieces & gypsum crystals, blocky,
jointed
Boring terminated at 20'
33
31
36
33
32
1.3
0.75
1.0
1.5
2.0
1.8
2.8
3.1
4.5
3.5
Alliance Geotechnical Group, Inc.
LOG OF BORING B-11
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
45
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
stains, ferrous nodules and gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Yellowish brown & light gray weathered  CLAY-SHALE
 (CH) w/ iron stains, blocky, jointed
Boring terminated at 20'
31
29
36
32
31
30
2.0
1.5
1.25
1.6
1.25
2.3
1.6
2.75
3.4
3.8
Alliance Geotechnical Group, Inc.
LOG OF BORING B-12
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
46
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Yellowish brown & light gray weathered CLAY-SHALE
(CH) w/ iron stains, blocky, jointed
Boring terminated at 20'
31
31
37
34
31
1.2
1.1
1.3
1.6
1.4
1.6
1.6
2.9
3.8
4.1
Alliance Geotechnical Group, Inc.
LOG OF BORING B-13
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
47
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY  (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY w/ iron
stains & gypsum crystals, blocky (CH)
Yellowish brown & light gray weathered CLAY-SHALE
(CH) w/ iron stains & gypsum crystals, blocky, jointed
Boring terminated at 20'
29
31
33
33
32
0.8
1.2
1.3
1.0
1.6
2.1
3.1
2.9
3.2
3.0
Alliance Geotechnical Group, Inc.
LOG OF BORING B-14
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
48
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains & gypsum crystals, blocky
Yellowish brown & light gray weathered  CLAY-SHALE
 (CH) w/ iron stains & gypsum crystals, blocky, jointed
Boring terminated at 20'
26
25
25
29
32
33
75
90
29
32
46
58
96
94
1.5
1.6
1.4
1.1
2.25
3.2
4.2
4.2
2.6
3.2
Alliance Geotechnical Group, Inc.
LOG OF BORING B-15
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
49
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Yellowish brown & light gray weathered CLAY-SHALE
(CH) w/ iron stains & gypsum crystals, blocky, jointed
Boring terminated at 20'
29
35
32
34
31
2.0
1.3
1.3
1.4
1.6
1.8
2.0
2.1
3.1
3.3
Alliance Geotechnical Group, Inc.
LOG OF BORING B-16
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
50
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Yellowish brown & light gray weathered  CLAY-SHALE
 (CH) w/ iron stains & gypsum crystals, blocky, jointed
Boring terminated at 20'
30
29
37
29
30
1.25
1.3
1.0
1.1
1.2
1.3
2.0
3.3
3.25
3.1
Alliance Geotechnical Group, Inc.
LOG OF BORING B-17
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
51
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Yellowish brown & light gray weathered CLAY-SHALE
(CH) w/ iron stains, pieces & gypsum crystals, blocky,
jointed
Boring terminated at 20'
30
27
32
31
31
1.5
1.4
1.25
1.0
1.6
1.3
2.3
3.0
4.5+
3.6
Alliance Geotechnical Group, Inc.
LOG OF BORING B-18
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
52
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH)
Yellowish brown & light gray CLAY (CH) w/ gypsum
crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Yellowish brown & light gray weathered CLAY-SHALE
(CH) w/ iron stains, blocky, jointed
Boring terminated at 20'
31
35
32
32
34
31
88 32 56 92
0.9
1.1
1.1
1.25
1.2
2.1
3.1
2.9
2.1
3.0
Alliance Geotechnical Group, Inc.
LOG OF BORING B-19
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/03/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: 14'
Depth to water when checked: end of day was: 14'
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
53
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Yellowish brown & light gray weathered  CLAY-SHALE
(CH) w/ iron stains & gypsum crystals, blocky, jointed
Boring terminated at 20'
30
32
32
32
0.8
0.75
1.25
1.1
1.3
1.3
2.6
2.3
3.1
3.0
Alliance Geotechnical Group, Inc.
LOG OF BORING B-20
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/01/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
54
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY w/ gypsum
crystals (CH)
Light gray & yellowish brown shaley CLAY (CH) w/
gypsum crystals, blocky
Boring terminated at 20'
32
29
35
34
33
32
70 26 44 95
1.5
1.3
1.25
1.3
1.6
2.25
2.1
2.3
2.6
3.6
Alliance Geotechnical Group, Inc.
LOG OF BORING B-21
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: end of day was: 14'
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
55
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Light gray & yellowish brown shaley CLAY (CH) w/
gypsum crystals, blocky, jointed
Boring terminated at 20'
32
30
30
35
30
30
1.5
1.1
1.2
1.5
1.6
2.3
2.2
2.1
3.0
3.75
Alliance Geotechnical Group, Inc.
LOG OF BORING B-22
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/01/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: at the end of day was: 14'
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
56
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Light gray & yellowish brown CLAY (CH) w/ gypsum
crystals
Yellowish brown & light gray shaley CLAY (CH) w/
gypsum crystals, blocky
Yellowish brown & light gray weathered CLAY-SHALE
w/ iron stains & gypsum crystals, blocky, jointed
Boring terminated at 20'
31
28
29
35
36
29
1.1
1.0
1.2
1.9
2.5
2.25
2.1
2.9
2.6
3.6
Alliance Geotechnical Group, Inc.
LOG OF BORING B-23
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/02/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
57
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish & yellowish brown CLAY (CH) w/ gypsum
crystals
Gray & yellowish brown shaley CLAY (CH) w/ gypsum
crystals, blocky
Yellowish brown & grayish brown weathered  CLAY-
SHALE (CH), blocky, jointed
Boring terminated at 20'
30
29
35
38
34
1.3
1.1
1.1
1.2
1.3
1.3
3.0
2.4
3.2
3.5
Alliance Geotechnical Group, Inc.
LOG OF BORING B-24
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/03/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
58
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains & gypsum crystals, blocky
Yellowish brown & light gray weathered  CLAY-SHALE
(CH) w/ iron stains & gypsum crystals, blocky, jointed
Boring terminated at 20'
33
29
41
35
31
1.1
1.0
1.0
1.0
1.0
1.75
1.6
2.6
2.75
3.4
Alliance Geotechnical Group, Inc.
LOG OF BORING B-25
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/01/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: end of day was: 13'
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
59
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Light gray & yellowish brown shaley CLAY (CH) w/
iron stains, blocky, jointed
Yellowish brown & light gray weathered CLAY-SHALE
(CH) w/ iron stains & gypsum crystals, blocky, jointed
Boring terminated at 20'
29
28
33
34
31
2.2
1.5
1.4
1.3
2.1
1.8
2.3
2.6
3.6
3.6
Alliance Geotechnical Group, Inc.
LOG OF BORING B-26
Project: Project Site - Prosper, Texas Project No.: XXX-XXX
Date: 03/01/2013 Elev.: Location: See Figure 3 - Plan of Borings (March 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
60
1. Exploratory borings were drilled on dates indicated using truck
mounted drilling equipment.
2. Water level observations are noted on boring logs.
3. Results of tests conducted on samples recovered are reported on the
boring logs.  Abbreviations used are:
DD = natural dry density (pcf) LL = liquid limit (%)
MC = natural moisture content (%)    PL = plastic limit (%)
   Uncon.= unconfined compression (tsf)    PI = plasticity index
   P.Pen.= hand penetrometer (tsf) -200 = percent passing #200
4. Rock Cores
REC = (Recovery) sum of core sample recovered divided by length
of run, expressed as percentage.
RQD = (Rock Quality Designation) sum of core sample recovery 4"
or greater in length divided by the run, expressed as
percentage.
Notes:
Symbol Description
Strata symbols
CLAY
CLAY,
shaley
Weathered
CLAY-SHALE
Misc. Symbols
Water table
when checked
Water table
at boring
completion
Soil Samplers
Thin Wall
Shelby Tube
Alliance Geotechnical Group, Inc.
KEY TO LOG TERMS & SYMBOLS
61
 62 
 
Appendix B 
Boring Logs – November 2013 
 
05
10
15
20
25
30
35
Brownish gray CLAY (CH)
Yellowish brown & gray shaley CLAY (CH)
Yellowish brown & light gray weathered  CLAY-SHALE
 (CH) w/ iron stains & gypsum crystals, blocky, jointed
Boring terminated at 10'
29
23
34
73
92
27
36
46
56
103
91
85
3.7
2.3
2.3
4.5+
4.5
3.5
2.8
4.5
Alliance Geotechnical Group, Inc.
LOG OF BORING B-1
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/20/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
63
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown CLAY (CH)
Yellowish brown & grayish brown CLAY  (CH) w/
gypsum crystals
Yellowish brown & gray shaley CLAY (CH)
Yellowish brown & grayish brown weathered  CLAY-
SHALE (CH), blocky, jointed
Boring terminated at 10'
29
30
31 91
93
2.1
1.8
2.0
1.6
1.6
1.5
3.2
4.5
Alliance Geotechnical Group, Inc.
LOG OF BORING B-2
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/20/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
64
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown CLAY (CH)
Yellowish brown & grayish brown CLAY  (CH) w/
gypsum crystals
Yellowish brown & grayish brown shaley CLAY (CH)
w/ weathered clay-shale layers
Yellowish brown weathered CLAY-SHALE (CH),
blocky, jointed
Boring terminated at 10'
23
28
36
103
2.3
4.3
4.5
2.8
2.4
2.0
2.7
2.7
Alliance Geotechnical Group, Inc.
LOG OF BORING B-3
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/20/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
65
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Yellowish brown & gray shaley CLAY (CH)
Yellowish brown weathered CLAY-SHALE (CH),
blocky, jointed
Boring terminated at 10'
24
23
34
33
67 26 41 102
88
2.8
4.5+
4.5+
4.5+
4.5
3.4
3.8
3.5
4.2
Alliance Geotechnical Group, Inc.
LOG OF BORING B-4
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/20/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: end of day was: Dry
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
66
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown and yellowish brown CLAY (CH)
Yellowish brown & grayish brown shaley CLAY (CH)
w/ trace gypsum
Yellowish brown & light gray weathered CLAY-SHALE
(CH), blocky, w/ iron stains
Boring terminated at 10'
26
29
34
36
69
96
24
37
45
59
94
90
86
1.7
1.4
3.0
2.3
2.4
2.4
4.1
4.3
Alliance Geotechnical Group, Inc.
LOG OF BORING B-5
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
67
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystal
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Boring terminated at 10'
28
27
35
33
87
1.3
1.4
2.5
2.5
3.0
3.5
3.3
4.3
Alliance Geotechnical Group, Inc.
LOG OF BORING B-6
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
68
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH)
Yellowish brown & light gray CLAY  (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH),
blocky
Boring terminated at 10'
31
26
36
33
99
95
1.8
2.0
1.6
2.2
2.8
3.0
3.1
4.2
Alliance Geotechnical Group, Inc.
LOG OF BORING B-7
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
69
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown CLAY (CH)
Yellowish brown & grayish brown CLAY (CH)
Gray & yellowish brown shaley CLAY (CH) w/
weathered clay-shale layers, iron stains
Boring terminated at 10'
29
29
36
33
93
1.4
2.0
2.2
2.2
2.5
2.0
2.0
2.6
Alliance Geotechnical Group, Inc.
LOG OF BORING B-8
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
70
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH)
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Boring terminated at 10'
32
28
31
34
96
1.4
1.1
1.3
1.4
1.6
2.8
2.2
2.6
Alliance Geotechnical Group, Inc.
LOG OF BORING B-11
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
71
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
stains, ferrous nodules and gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Boring terminated at 10'
32
26
33
37
99
2.0
1.7
2.3
2.2
2.3
2.5
2.4
2.3
Alliance Geotechnical Group, Inc.
LOG OF BORING B-12
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
72
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Boring terminated at 10'
33
33
31
31
92
1.6
1.0
1.4
1.2
1.4
2.2
4.2
4.2
Alliance Geotechnical Group, Inc.
LOG OF BORING B-13
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
73
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY  (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains & gypsum crystals, blocky
Boring terminated at 10'
31
38
31
33
92
2.0
1.4
1.4
1.8
1.6
1.8
4.3
4.5
Alliance Geotechnical Group, Inc.
LOG OF BORING B-14
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
74
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains & gypsum crystals, blocky
Boring terminated at 10'
29
37
35
30
75
90
29
32
46
58
96
88
1.6
1.8
1.6
1.8
1.8
2.3
3.3
3.0
Alliance Geotechnical Group, Inc.
LOG OF BORING B-15
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
75
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Boring terminated at 10'
28
19
33
33
33
109
1.6
1.8
4.5+
4.5++
4.5+
2.0
2.1
3.1
Alliance Geotechnical Group, Inc.
LOG OF BORING B-16
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
76
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Boring terminated at 10'
30
30
33
32
89
1.7
1.3
1.3
1.6
1.8
1.3
3.3
3.2
Alliance Geotechnical Group, Inc.
LOG OF BORING B-17
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
77
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Boring terminated at 10'
30
27
34
99
1.6
1.5
1.5
2.0
2.2
1.8
2.6
3.0
Alliance Geotechnical Group, Inc.
LOG OF BORING B-18
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
78
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH)
Yellowish brown & light gray CLAY (CH) w/ gypsum
crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Boring terminated at 10'
23
21
32
35 88 32 56
106
92
2.3
4.5++
4.5++
4.5
2.3
2.2
2.6
2.8
Alliance Geotechnical Group, Inc.
LOG OF BORING B-19
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
79
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/ iron
pieces & gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains, blocky
Boring terminated at 10'
22
24
35
33
101
2.5
4.5+
4.5+
4.5
2.8
2.5
2.7
2.8
Alliance Geotechnical Group, Inc.
LOG OF BORING B-20
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
80
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY w/ gypsum
crystals (CH)
Light gray & yellowish brown shaley CLAY (CH) w/
gypsum crystals, blocky
Boring terminated at 12'
30
21
33
33
70 26 44 95
89
3.8
3.5
3.4
3.2
4.0
4.5
2.7
2.6
2.8
2.1
Alliance Geotechnical Group, Inc.
LOG OF BORING B-21
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
81
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Light gray & yellowish brown shaley CLAY (CH) w/
gypsum crystals, blocky, jointed
Boring terminated at 14'
23
35
32
34
90
1.6
1.3
2.4
4.5
4.5
4.0
2.5
3.2
2.6
Alliance Geotechnical Group, Inc.
LOG OF BORING B-22
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
82
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Light gray & yellowish brown CLAY (CH) w/ gypsum
crystals
Yellowish brown & light gray shaley CLAY (CH) w/
gypsum crystals, blocky
Boring terminated at 11'
27
33
31
90
1.3
1.1
1.6
2.1
1.6
1.3
3.8
2.6
1.8
Alliance Geotechnical Group, Inc.
LOG OF BORING B-23
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
83
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish & yellowish brown CLAY (CH) w/ gypsum
crystals
Gray & yellowish brown shaley CLAY (CH) w/ gypsum
crystals, blocky
Yellowish brown & grayish brown weathered  CLAY-
SHALE (CH), blocky, jointed
Boring terminated at 10'
27
27
34
31
88
1.5
1.6
1.8
2.4
2.3
2.3
3.3
3.5
Alliance Geotechnical Group, Inc.
LOG OF BORING B-24
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
84
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/ iron
stains & gypsum crystals, blocky
Boring terminated at 11'
27
25
35
36
88
1.8
1.8
1.8
2.6
2.5
3.0
2.6
2.8
2.5
Alliance Geotechnical Group, Inc.
LOG OF BORING B-25
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
85
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/
iron stains & gypsum crystals, blocky
Yellowish brown & light gray weathered  CLAY-SHA
LE  (CH) w/ iron stains & gypsum crystals, block y,
jointed
Boring terminated at 20'
24
33
30
35
32
29
91
2.8
1.3
1.2
3.8
4.0
4.2
4.5
4.0
4.5
4.5+
Alliance Geotechnical Group, Inc.
LOG OF BORING B-27
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring: Dry
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
86
05
10
15
20
25
30
35
Dark grayish brown CLAY (CH)
Grayish brown & yellowish brown CLAY (CH) w/
gypsum crystals
Yellowish brown & light gray shaley CLAY (CH) w/
iron stains & gypsum crystals, blocky
Yellowish brown & light gray weathered  CLAY-SHA
LE  (CH) w/ iron stains & gypsum crystals, block y,
jointed
Boring terminated at 20'
30
24
33
32
32
31
92
93
1.5
1.3
2.4
4.3
4.5
4.2
3.3
4.2
4.1
4.5+
Alliance Geotechnical Group, Inc.
LOG OF BORING B-28
Project: Project Site - Prosper, Texas Project No.: XXX-XXXX
Date: 11/21/2013 Elev.: Location: See Figure 4 - Plan of Borings (November 2013)
Depth to water at completion of boring:
Depth to water when checked: was:
Depth to caving when checked: was:
Notes:
ELEVATION/
DEPTH
(feet)
SOIL SYMBOLS
SAMPLER SYMBOLS
& FIELD TEST DATA
DESCRIPTION
MC
%
LL
%
PL
%
PI
-200
%
DD
pcf
P.PEN
tsf
UNCON
ksf
Strain
%
87
1. Exploratory borings were drilled on dates indicated using truck
mounted drilling equipment.
2. Water level observations are noted on boring logs.
3. Results of tests conducted on samples recovered are reported on the
boring logs.  Abbreviations used are:
 DD = natural dry density (pcf)  LL = liquid limit (%)
  MC = natural moisture content (%)  PL = plastic limit (%)
 Uncon.= unconfined compression (tsf)  PI = plasticity index
 P.Pen.= hand penetrometer (tsf)   -200 = percent passing #200
4. Rock Cores
 REC = (Recovery) sum of core sample recovered divided by length
  of run, expressed as percentage.
 RQD = (Rock Quality Designation) sum of core sample recovery 4"
 or greater in length divided by the run, expressed as
 percentage.
Notes:
Symbol Description
Strata symbols
CLAY
CLAY,
shaley
Weathered
CLAY-SHALE
Soil Samplers
Thin Wall
Shelby Tube
Alliance Geotechnical Group, Inc.
KEY TO LOG TERMS & SYMBOLS
88
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Appendix C 
Swell Test Results – March 2013 
 90 
 
MARCH 2013 SWELL TEST RESULTS 
BORING 
NO. 
DEPTH 
(FEET) 
UNIT 
 WEIGHT 
IN-SITU 
MOISTURE  
CONTENT 
FINAL 
MOISTURE 
CONTENT 
LOAD 
(PSF) 
% 
VERTICAL 
SWELL 
B-1 4-5 91.4 32.2 33.3 563 1.3 
 9-10 84.6 37.5 40.4 1188 3.3 
B-2 7-8 92.8 30.1 35.9 938 6.5 
 9-10 93.1 28.6 28.6 1188 6.4 
 14-15 90.7 32.4 35.4 1813 3.0 
 19-20 93.4 31.3 33.5 2438 2.1 
B-5 2-3 93.7 29.5 30.5 313 1.2 
 9-10 86.3 35.5 39.4 1188 4.1 
B-6 7-8 88.7 34.4 39.0 938 5.7 
B-7 7-8 94.5 30.0 34.8 938 7.0 
B-10 7-8 90.1 31.9 37.9 938 6.1 
 14-15 94.2 30.1 33.1 1813 3.1 
B-15 5-6 96.4 25.4 29.7 688 4.3 
 7-8 93.7 29.4 36.0 938 6.6 
B-19 7-8 91.8 32.1 35.3 938 3.9 
B-21 5-6 95.4 28.8 30.0 688 1.2 
 
PROCEDURE (ASTM D 4546-08): 
1. Sample placed in confining ring, design load (including overburden) applied, free 
water with surfactant made available, and sample allowed to swell completely. 
2. Load removed and final moisture content determined.  
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Appendix D 
Swell Test Results – November 
 92 
 
NOVEMBER 2013 SWELL TEST RESULTS 
BORING 
NO. 
DEPTH 
(FEET) 
UNIT 
 WEIGHT 
IN-SITU 
MOISTURE  
CONTENT 
FINAL 
MOISTURE 
CONTENT 
LOAD 
(PSF) 
% 
VERTICAL 
SWELL 
B-1 4-5 103.5 22.5 25.4 813 3.3 
B-2 7-8 91.4 31.0 35.9 1188 4.9 
B-3 2-3 102.6 22.7 26.5 563 4.4 
B-4 3-4 102.2 23.4 26.5 438 4.0 
“ 7-8 88.3 34.1 37.9 938 4.9 
B-5 7-8 89.8 33.9 37.1 938 4.3 
B-6 7-8 87.1 34.9 37.7 1250 3.6 
B-7 4-5 99.4 26.1 27.0 813 1.5 
B-8 4-5 93.4 29.3 29.6 813 0.8 
B-11 5-6 95.6 27.8 29.0 938 1.5 
B-12 5-6 99.5 26.5 26.8 938 0.6 
B-13 5-6 92.0 31.4 32.4 938 1.0 
B-14 7-8 92.5 31.4 35.2 1188 4.5 
B-15 7-8 87.3 35.4 38.1 1313 3.3 
B-16 3-4 108.7 19.1 25.9 563 7.5 
B-17 7-8 89.5 33.0 36.9 1063 5.0 
B-18 4-5 99.5 27.3 27.9 688 1.0 
B-19 3-4 106.2 21.2 24.9 563 4.1 
 
PROCEDURE (ASTM D 4546-08): 
1. Sample placed in confining ring, design load (including overburden) applied, free 
water with surfactant made available, and sample allowed to swell completely. 
2. Load removed and final moisture content determined.  
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NOVEMBER 2013 SWELL TEST RESULTS 
BORING 
NO. 
DEPTH 
(FEET) 
UNIT 
 WEIGHT 
IN-SITU 
MOISTURE  
CONTENT 
FINAL 
MOISTURE 
CONTENT 
LOAD 
(PSF) 
% 
VERTICAL 
SWELL 
B-20 3-4 101.0 24.1 28.3 438 5.4 
B-21 7-8 89.1 33.1 36.2 813 3.9 
B-22 9-10 89.7 32.3 35.3 813 3.8 
B-23 7-8 89.8 33.2 37.1 813 5.3 
B-24 7-8 88.3 34.2 36.0 938 2.3 
B-25 7—8 88.1 35.1 37.7 813 3.4 
B-27 14-15 91.2 32.3 34.5 2063 2.9 
B-28 14-15 91.5 32.4 34.1 2063 2.1 
“ 19-20 92.9 30.8 32.8 2688 2.3 
 
PROCEDURE (ASTM D 4546-08): 
3. Sample placed in confining ring, design load (including overburden) applied, free 
water with surfactant made available, and sample allowed to swell completely. 
4. Load removed and final moisture content determined.  
